Chemical synthesis
. Synthesis of BG-Cy3-Cy5
Compounds 1 [1] and 2 [2] in Figure S1 were synthesized as previously described in the corresponding references.
Synthesis of compound 3.
To a mixture of BG-NH 2 1 (100 mg, 0.2 mmol) and lysine derivative 2 (78 mg, 0.2 mmol) in dry DMF (2 mL) were added N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC, 96 mg, 0.5 mmol) and 1-hydroxybenzotriazole (HOBt, 67 mg, 0.5 mmol), and the resulting mixture was stirred for 1 h at room temperature.
Water (30 mL) was added to the reaction mixture and extracted with AcOEt (2 x 30 mL). The organic phase was dried over Na 2 SO 4 and the solvent was removed in vacuo. The product was purified by flash column chromatography (4- 
Sample preparation for microscopy
Cell fixation and staining. 24 h after transfection, U2OS cells were rapidly extracted with 0.2% NP-40 in BRB80 (80 mM K-PIPES, pH 6.8, 1 mM MgCl 2 ; 1 mM EGTA) pre-warmed to 37°C for 30 s, [3] followed by fixation with -20°C methanol containing 5 mM EGTA for 10 min. [4] Afterwards, cells were quickly washed 2-3 times with washing buffer (BRB80 or PBS (Lonza) supplemented with 1 mM EGTA and 1 mM MgCl 2 ) and left overnight at 4°C in washing buffer containing 1% BSA.
For STORM experiments, SNAP-tagged Coverslips with cells were washed 3 times with washing buffer, placed on the glass slide with a drop of mounting medium (4% n-propyl-gallate, 90% glycerol in PBS) and sealed with nail polish before imaging.
Plasmid. Plasmid was a kind gift from Sun Luo (New England Biolabs). Human -tubulin is cloned to the N-terminus of SNAP in pSEMS1-SNAP26m via ClaI and EcoRI sites.
Abbreviations:
NP-40 is a commercially available detergent currently being replaced by Igepal CA-630 Sample drift correction. During the whole image acquisition a small, but not negligible sample drift was observed. The blue line in Figure S8 shows the trace of an isolated molecule that was in a bright state during almost the whole sequence. This trace suggests a nearly linear sample drift throughout the acquisition. Therefore, the sample drift is corrected by shifting all localizations linearly as a function of time, this strongly improves the resulting superresolution image. The required correction shift is estimated by relating the super-resolution image of the first 500 frames to the super-resolution image generated from the last 500 frames (red line in Figure S8 ). Image representation. As shown in Figure S10 , the wide field image, i.e. the corresponding pixel intensity I wf is computed as where I n is the n-th image frame of the STORM acquisition sequence and N the total number of frames. The displayed intensity I disp of the super-resolution images corresponds to
where L disp are the number of localizations per refined pixel and p = 1 an offset. The refined pixel size corresponds to 10 nm according to the expected localization accuracy.
Resolution and expected localization accuracy. The localization accuracy is measured by tracking an isolated single emitter that was in a bright state during almost the whole image acquisition. After linear drift correction, the standard deviation of the localizations is  = 11.3nm. An estimation considering the different noise sources can also be computed by the following expression: [6] where b = 25 represents the standard deviation of the background measured in an empty area with no emitters and a = 100 nm is the effective pixel size taking into account the magnification of the microscope. N = 2π A (s/a) 2 / c is the number of collected photons per molecule and is computed according to the peak values in Figure S9 with c = 5 a pixelphoton count conversion factor, s = 120 nm the waist and A = 250 the amplitude of the Gaussian in the localization algorithm. We find  = 9.9 nm, which underestimates the measured uncertainty as expected by R. E. Thompson. [6] In addition, this is also due to the not fully compensated drift in the measured standard deviation. The full width half maximum (FWHM) of the localization distribution can be interpreted as the achieved resolution. We find Noise suppression. Single emitter localizations not connected to others have been removed with the function "remove outliers" of radius 0 and threshold 1 using the freeware "ImageJ".
Bleaching. In order to avoid bleaching of the sample, the sample was observed in a sealed chamber and an oxygen scavenging system was added to the imaging buffer. The ensemble intensity of the sample lowers only to 97% over 60 reactivation cycles. 
Comparison of resolution between confocal and STORM images
The imaging improvement due to STORM imaging becomes apparent by comparing microtubule structures imaged with a state of the art confocal microscope and the calculated STORM image. The width of the Gaussian fit to each of the cross sections in Figure S12 e) and f) demonstrates directly the improvement by almost an order of magnitude.
Figure S12. Confocal images (left side) and STORM images (right side). a) confocal image of two U2OS cells (marker BG-Cy3-Cy5). b) wide field image of a U2OS cell given by the sum of all frames of the STORM acquisition. c) zoom-in to the white square in a). d) STORM image of the white square in b). e) transversal cross section of the tubuline structure in the white rectangle in c) along with a Gaussian fit. The cross section is averaged over a 660nm large region along the structure. f) transversal cross section of the tubuline structure in the white rectangle in d) along with a Gaussian fit. The cross section is averaged over a 200nm large region along the structure.
